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INTRODUCTION 
In the United States, government bears primary responsibility for providing and 
maintaining public roads and streets. Although the private sector has recently been called upon to 
shoulder more of the load, highways arc largely financed from tax revenues and user tolls. 
Primary goals of those responsible for drafting highway tax legislation include an equitable 
assignment of responsibility to various groups of taxpayers and an efficient system for tax 
administration. Highway cost allocation studies have traditionally sought to assure that the goal 
of equity is met. 
Primary objectives of the current highway cost allocation study--the seventh of a recent 
series begun in 1982--include the following: 
• to determine an equitable assignment of cost responsibility to the various classes of 
highway users in Kentucky; 
• to estimate revenue contributions from these classes based on current taxation 
policy; 
• to determine the extent to which each user class is meeting its cost responsibility; 
• to evaluate trends in cost responsibility, revenue contributions, and revenue-to-
cost ratio; 
• to evaluate the equity of proposed changes to Kentucky tax statutes; and 
• to evaluate the efficiency with which certain of Kentucky's taxes arc being 
collected. 
Complete documentation of this 1996 update is available elsewhere'. This report provides 
an overview of the study and describes its fmdings. 
STUDY MANAGEMENT 
The Kentucky Transportation Center at the University of Kentucky was responsible for 
this update of Kentucky's highway cost allocation study as it (or its predecessors) has been for all 
such studies beginning in 1982. As in other investigations which the Center performs for the 
Kentucky Transportation Cabinet, a Study Advisory Committee, comprised principally of Cabinet 
employees, provided oversight. Specific responsibilities ofthe Study Advisory Committee for the 
highway cost allocation studies include the following: 
• set goals and objectives, 
• monitor and supervise activity, 
• identifY proposals for change in highway taxation; and 
'John A. Deacon and Jerry G. Pigman, "1996 Highway Cost Allocation Update: Technical 
Report," Research Report K TC-96-1, Kentucky Transportation Center, University of Kentucky, 
Lexington, January 1996. 
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• review and approve reports. 
A Highway Cost Allocation Advisory Panel was also convened to provide an opportunity 
for open dialogue and exchange of ideas regarding highway cost allocation and its role in highway 
finance. Panel membership was selected to represent a broad spectnun of interests in Kentucky 
highway taxation and finance. In addition to members of the Study Advisory Committee, active 
panelists totaled seventeen in number. Functions of the Advisory Panel included the following: 
• share a variety of viewpoints about highway cost allocation and its role in highway 
fmance policy, 
• review and evaluate study activity, 
• identify proposals for change in highway taxation, and 
• interpret the significance of study findings and identify possible policy implications. 
Collectively, the Advisory Panel met four times during the study. Individually, members were 
given the opportunity to provide brief written statements, included herein in the Appendix. 
Despite invaluable assistance rendered by both the Study Advisory Committee and the 
Highway Cost Allocation Advisory Panel, the authors of this report are fully responsible for its 
contents and its accuracy. 
METHODOLOGY 
Methods used in the current study were similar to those used in earlier studies. The focus 
was on management of the 27 ,300-mile, state-maintained highway system. It included, therefore, 
that portion of the revenue generated from road-user taxes which is expended on the state-
maintained system. General-fund revenue is ignored because it is not relevant to the task of 
assigning cost responsibility among highway users2• User revenue which is used for off-system or 
non-highway purposes such as county/municipal aid and federal deficit reduction is also excluded 
primarily because conventional cost allocation strategies are either not appropriate or too 
imprecise for considering such expenditures. The relationship between the various revenue 
sources and the highway systems to which they are dedicated is illustrated schematically in Figure 
1. This investigation focuses on clements in the highlighted (solid border) boxes. 
The time period targeted for analysis was fiscal year (FY) 1995 covering the interval of 
July 1, 1994 through June 30, 1995. This is the most recent fiscal year for which detailed cost 
and revenue data are available. Travel information is collected and reported on a calendar-year 
2To pay for roads, both general taxes and those scaled specifically to road use are collected. In 
Kentucky, almost all of the revenue for financing the state highway system is generated from 
either user taxes or from tolls. Since the issue of user vs. non-user (General Fund) responsibility 
is thus largely preempted, the focus of state highway cost allocation studies in Kentucky is 
narrowed to one of assigning cost responsibility to the several groups of road users. 
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(CY) rather than a fiscal-year basis and some, namely vehicle classification and weight data, 
requires a three-year cycle to complete statewide coverage. CY 1994, the most recent year for 
which data are available, was taken as the base year for traffic data estimates. Actually, volume 
data from earlier years were also used as necessary to make projections to CY 1994, and all 
vehicle classification and weight data collected during CY's 1992-1994 were used. 
Despite the fact that only secondary sources of data are needed, much of the required 
effort is devoted to data collection, processing, and summary. Primary data sources include the 
following: 
• revenue and expenditures: Financial Report to Management and Supplemental 
Information Schedules for the Period of July 1, 1994 to June 30, 1995 
• construction costs: Statewide Accounting and Reporting System (STARS) 
database (FY 1995) 
• highway mileage and traffic volumes: Highway Information System (HIS) 
database (CY 1994) 
• traffic classifications and weights: vehicle classification and weight databases (CY 
1992-1994) 
• distribution of registered vehicle weights: statewide accident database ( CY 1991-
1994) 
• miscellaneous: Federal Highway Administration's (FHW A) 1994 Highway 
Statistics 
A complex series of interrelated spreadsheets performs the necessary computations quickly and 
accurately. The seventeen classes of road users (Table 1) reflect the distinctions commonly 
serving as the basis for differential taxation in Kentucky and elsewhere. Summary results, 
reported herein, are based on aggregated totals for six vehicle categories; cars (passenger 
automobiles and motorcycles), buses, pickups and vans (6,000-pound trucks), light trucks (gross 
weights of 10,000 to 26,000 pounds), medium trucks (gross weights from 32,000 to 59,999 
pounds), and heavy trucks (gross weights of 60,000 pounds or more). 
The state-maintained portion of Kentucky's highway system is further divided by 
functional classification, land use (rural or urban), number oflanes, and, for portions of the 
analysis, terrain. The Cabinet's Highway Information System (HIS) provides much of the 
necessary data to define the highway system and to determine the traffic volumes operating on its 
specific elements. Data from the Division of Planning's vehicle classification and weight surveys 
allow traffic on each element to be accurately profiled. 
Primary expenditure categories include construction, maintenance and traffic, 
administration, and enforcement. Construction expenditures are further subdivided into planning 
and design; right of way; utility relocation; grade, drain, and surfacing; resurfacing; bridges; and 
miscellaneous. Allocations of highway expenditures to the state-maintained highway system 
followed the guidelines of Table 2. Allocations of expenditures to the various user groups were 
based either on measures of highway use (vehicle-miles, axle-miles, or passenger-car-equivalent 
miles) or wear (equivalent-single-axle-load miles) according to the guidelines of Table 3. 
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Passenger car equivalents provide a means for expressing the larger size and reduced performance 
of trucks in terms of an equivalent number of passenger cars. Equivalent single axle loads provide 
a means for expressing the relative pavement wear effects of different vehicle axle loads in terms 
of a standard, 18,000-pound single axle load. 
Primary sources of user revenue include fuel taxes, registration and license fees, usage 
taxes, road tolls, other motor carrier taxes, other federal taxes, and miscellaneous taxes and fees. 
The allocation of highway user revenue to the state-maintained highway system followed the 
guidelines of Table 4. Their attribution to the various user classes is summarized in Table 5. In a 
few instances, available data are sufficiently detailed to identifY the link between a specific revenue 
total and a specific user class. For example, available tabulations indicate the fees collected 
specifically from automobile registrations. In other cases, the link between revenue and user class 
is less direct. For example, revenue from truck weight-distance taxes must be attributed to the 
three classes of trucks having registered (or declared) weights in excess of 59,999 pounds. 
Although in this instance estimated truck miles of travel for the three classes provided a direct 
basis for attribution, in other situations more arbitrary attribution rules were required. 
ANALYSIS AND RESULTS 
Revenues associated with the state-maintained highway system experienced an annual 
increase of approximately 4.9 percent from FY 1993 to FY 1995. During the same period, 
allocatable costs increased at an annual rate of approximately 5.9 percent. Because state taxation 
practice did not change during this period, most of the fundamental growth in revenue can be 
attributed to increases in the level of travel activity. For example, one measure of activity, 
statewide vehicle miles of travel, grew at an annual rate of approximately 2.1 percent from CY 
1992 to CY 1994. 
With exception oflight trucks, each of the major groups of highway users traveled more in 
CY 1994 than it did in CY 1992 (Table 6). The large increase in estimated travel by buses is 
likely due to deficiencies of the sampling process and inaccuracy in the travel data for non-state-
maintained roads and streets. The same factors may be responsible for the apparently rather large 
decline in light-truck travel. When viewed on a longer-term basis, light-truck travel appears to be 
on a slight decline nevertheless: travel by light trucks in CY 1992 appears to have been 
overestimated (Figure 2). The relative share of travel by buses, pickups, and vans increased from 
CY 1992 to CY 1994 while the relative share of travel by cars and trucks declined slightly (Table 
6). Table 7 itemizes changes in the use and wear measures which are used in the cost allocation 
process. 
How these changing patterns of revenue, costs, and travel activity have affected the equity 
of current taxation practice is addressed in subsequent sections of this report. 
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ALLOCATION OF HIGHWAY COSTS 
The current cost responsibility among six major types of road users is summarized in 
Table 8. Cars bear by far the greatest responsibility but large trucks and pickups and vans also 
share critical portions of the load. Cost responsibility is a complex function not only of the sizes, 
weights, and amount of travel but also of the nature of highway expenditures (for example, 
relative expenditures on capital investments versus those on administration and maintenance). 
Table 9 tracks the trend in cost responsibility through time and examines impacts of relative 
changes in travel among the user types. A constant normalized ratio of cost to travel would 
signify that the percentage of cost responsibility for a specific road user class is a direct reflection 
of percentage of travel activity. Neglecting the 1982 data because a different kind of analysis was 
used then, the normalized ratios of cost to travel have remained relatively constant through time. 
Nevertheless, there is some indication that beginning with the 1990 study (FY 1989), the 
normalized cost responsibilities of pickups and vans, light trucks, and medium trucks have been 
decreasing. 
COMPARISON WITH FINDINGS OF OTHER STATES 
State-by-state comparisons of the results of cost allocation studies are of questionable 
value because highway systems, travel, and expenditure patterns differ widely among the states. 
As a result of such differences, it is reasonable to expect to find notable, between-state differences 
in cost responsibility. For example, the cost responsibility of heavy trucks would likely be larger 
where I) development is more rural, 2) interstate trucking corridors arc more frequent, 3) fewer 
local roads and streets are under state control, and 4) special trucking highway systems, such as 
Kentucky's extended weight system, have been created. Nevertheless, despite these expectations 
there is interest in determining the range of variation among the states and, more specifically, the 
relative posture of Kentucky. 
As a result, principal findings from several recent state studies were reviewed. Selection 
of studies for inclusion in this comparison was based in part on time of completion and availability 
of a study report. In addition, studies that had been reviewed in a recent consultant's report for 
the Kentucky Motor Transport Association were included'. 
This comparison revealed large differences among the states in cost responsibility and 
large differences in the relative amounts of travel by the various groups of highway users. As a 
first approximation, the effects of different travel patterns can be treated by comparing the 
normalized cost responsibility, the ratio of percent cost responsibility to percent travel. Summary 
results of such a normalization are depicted in Figures 3-5. 
3These states included Arizona, Delaware, Idaho, Minnesota, Montana, and Virginia. Reports 
were available for all but the Montana study. 
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The comparisons of Figures 3-5 indicate continuing wide variability in cost-responsibility 
allocation even after normalization. Obviously factors other than travel are also important in the 
assignment of cost responsibility. Kentucky assigns the median cost responsibility to passenger 
vehicles (Figure 3), a larger than "normal" responsibility to single-unit trucks (Figure 4), and a 
smaller than "normal" responsibility to combination trucks (Figure 5). Although these fmdings are 
not considered to be of particularly strong practical significance, they do suggest that Kentucky's 
cost allocation process yields results comparable with those of a typical state. 
ATTRIBUTION OF HIGHWAY REVENUE 
The revenue attribution among the six major types of road users is summarized on Table 
I 0. Cars contribute most to the revenue stream, followed by heavy trucks and then pickups and 
vans. Taken together these three groups of vehicles contribute ahnost 92 percent of the revenue 
dedicated to the state-maintained highway system. A detailed breakdown of Kentucky's tax rates 
and the revenue stream they generate is presented in Table 11. Although the revenue shares for 
the six classes of vehicles were relatively stable from FY 1989 through 1993, elimination of the 
weight-distance surcharge rather dramatically decreased the contributions of heavy trucks to the 
revenue stream in FY 1995 (Table 12). The decrease was offset largely by increased 
contributions by pickups and vans. 
Combining revenue estimates with vehicle-mile estimates yields estimates of the revenue 
generated per vehicle mile of travel. Such estimates are particularly useful because they provide 
information that is readily comprehended. Table 13 shows, for example, that passenger cars 
contribute approximately 2.2¢ in revenue for every mile they travel. This represents 
approximately 4.9 percent of the 45.1 cents-per-mile cost to operate an intermediate-sized car in 
the 1993 model year. On a per mile basis, the largest trucks paid approximately five times more 
than cars, 10.3¢ per mile. Expressed another way, the intermediate-sized car, traveling 15,000 
miles annually on Kentucky highways, contributes approximately $336 in revenue to state 
highways. The large truck, traveling I 00,000 miles in Kentucky, contributes approximately 
$10,290. 
Table 13 seems to suggest that the revenue per vehicle mile increased significantly from 
FY 1993 to FY 1995 for all user classes. This apparent increase is an artificial one, however, 
which largely resulted from the elimination in this study of approximately 900 miles of urban 
streets from the state-maintained highway base. These 900 miles oflocally maintained streets had 
previously been eligible to receive federal aid. The ratio of state-maintained-system revenue to 
statewide vehicle miles of travel shows that the apparent decline experienced from FY 1989 to FY 
1993 (2.62, 2.54, and 2.49¢ per milefor FY 1989, FY 1991, and FY 1993, respectively) has been 
erased by a moderate increase to 2.63¢ per mile in FY 1995. 
As a result of an inquiry at one of the meetings of the Highway Cost Allocation Advisory 
Panel, an estimate was made of the total revenue collected from Kentucky road users regardless 
of its ultimate distribution and use. Added to federal tax revenues were 1) tax revenues collected 
in but not returned to Kentucky and 2) fuel tax revenues dedicated to mass transit, deficit 
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reduction, and leaking underground storage tanks. Added to Kentucky tax revenues were sums 
directed to local government including I) 26 percent of normal fuel tax and carrier fuel surtax 
revenues, 2) 30 percent of truck registration revenue, and 3) 40 percent of coal decal fee revenue. 
Still excluded were operator's fees not deposited in the road fund, ad valorem taxes, and 
corporate and employee taxes. Revenue from the above "diversions" is estimated at about $398 
million, some 3 8 percent of that currently funding the state-maintained highway system (Table 
14). Although all vehicles were credited with more revenue in this analysis, the revenue shares 
contributed by cars and heavy trucks declined somewhat significantly. 
EQUITY EVALUATION 
The primary measure that has been used for expressing the equity of user taxation is the 
ratio of the percentage share of revenue contributed to the percentage share of cost responsibility. 
A ratio of one indicates equity. Revenue to cost ratios, summarized in Table 15, generally 
indicate a less equitable pattern in FY 1995 than in FY 1993. The primary influence during this 
period was probably elimination of the weight-distance surtax which dropped the equity ratio for 
heavy trucks from 0.99 to 0.91. The revenue shortfall for both cars and heavy trucks increased 
from FY 1993 to FY 1995. The revenue surplus for pickups and vans and for light trucks also 
increased. The equity posture improved for only two types of vehicles, buses and medium trucks. 
The equity posture for light trucks appears to be seriously out of balance. Because they 
constitute such a small fraction of the travel stream, however, the revenue to cost ratio estimated 
herein may be of questionable reliability. Further study seems warranted. Equity postures for 
pickups and vans and for heavy trucks, though perhaps not seriously out of balance, warrant some 
concern. Both are heavy contributors to revenue generation and to highway use, and their equity 
ratios have generally followed consistent trends since FY 1989 (Table 15). Pickups and vans now 
contribute approximately 16 percent more than their cost responsibility, and heavy trucks fall 
short by approximately 9 percent. 
DETAILED ANALYSIS BY TRUCK TYPE 
Although taxation practices generally group trucks into a few, selected categories, analysis 
of individual truck types offers the potential for better understanding the cost allocation and 
revenue attribution processes and for uncovering specific inequities in tax policy. 
Figures 6 and 7 summarize the cost data. In general, as trucks increase in gross weight to 
about 38,000 pounds, an increasing portion of their cost responsibility is due to capital needs 
(Figure 6). Beyond 38,000 pounds, the change does not seem to be particularly significant or 
meaningful. The 73,280-pound truck is somewhat of an outlier, though, as convincingly 
demonstrated by the cost-per-vehicle-mile estimates of Figure 7. The cost responsibility of 
73,280-pound trucks is relatively large because this category includes a particularly large 
percentage of straight trucks. With fewer axles and larger loads per axle, these trucks impose 
significantly larger pavement costs and, hence, affect both construction costs and total costs as 
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well. As demonstrated by Figure 7, although truck cost responsibility generally increases with 
gross weight, the trend is not a smooth one. Among the host of influential factors are favored tax 
status (for example, for farm trucks registered at 38,000 pounds), differences among the vehicle 
configurations and the numbers of axles, differences in the types of roads on which specific types 
of trucks concentrate, etc. 
Revenue analyses, summarized in Figures 8 and 9, are of potentially greater interest and 
significance than cost analyses. First, revenue is dominated by fuel and usage taxes: carrier fees 
(particularly the weight-distance tax and the heavy vehicle fuels surtax) are also quite important 
for heavy trucks. Second, the most readily apparent anomaly is the inordinately large contribution 
of usage taxes for 38,000-pound trucks and, to a somewhat lesser extent, 10,000-pound trucks. 
The relatively large usage tax means that there are a relatively large number of trucks in these 
categories, and the large proportion of usage revenues reflects both the large number of trucks 
and a relatively low amount of travel (annual miles per truck). The 38,000-pound category is of 
particular interest because it contains all 38,000-pound and lesser weight farm trucks which are 
permitted to register at 38,000 pounds with minimum registration fees. 
Under current taxation practice, revenue-to-cost ratios generally diminish with increasing 
truck weight up to about 38,000 to 44,000 pounds after which they remain relatively constant 
(Figure 1 0). Smaller trucks are more likely to contribute larger revenue surpluses, and medium 
and large trucks arc deficit contributors. 
PROPOSAL BY KENTUCKY COMMISSION ON TAX POLICY 
Tax practice and tax law change in response to a variety of stimuli including the need for 
added revenue, the demonstration of inequities, the persuasiveness of special interests, the 
achievement of "successes" by other states, the expression of changing public priorities, and 
many, many others. The prior analysis, directed primarily toward evaluating the equity of user 
taxation, does not suggest that change is necessary. It does suggest, at the same time, that the 
imbalances that seem to be developing in overcontributions by pickups and light trucks and the 
undercontributions by heavy trucks bear careful monitoring. Persistent imbalances of the extent 
demonstrated in FY 1995 would seem to warrant careful scrutiny by tax analysts and legislative 
bodies. 
At the same time, other pressures are focusing attention on Kentucky taxation policy. In 
particular, the lntermodal Surface Transportation Efficiency Act of 1991 is bringing Kentucky 
into the International Fuel Tax Agreement (IFTA) which will, in effect, require repeal of the 2¢ 
per gallon heavy vehicle fuel surtax and extension of the carrier fuel surtax to two-axle trucks. In 
addition, Kentucky's Commission on Tax Policy has recently proposed a series of highway-user-
tax changes as a part of its broad review of Kentucky tax policy. The Commission proposal seeks 
primarily to address changes required by Kentucky's participation in IFTA as well as perceived 
inequities in the assessment of the usage tax. It also responds to an often cited complaint that 
Kentucky treats its motor carrier interests unfairly by imposing usage taxes on the purchase of 
larger trucks. 
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Changes proposed by the Connnission on Tax Policy are generally described as follows: 
• remove the heavy vehicle fuels surtax, 
• increase the carrier fuels surtax to 6.4 cents per gallon for all fuels, extend it to 
include two-axle trucks over 26,000 pounds, and dedicate the revenue it generates 
for use on the state primary road system, 
• increase the normal fuels tax to 17 cents per gallon for all fuels, 
• remove the usage tax on trucks of 32,000 pounds and more and amend the taxable 
value of used vehicles and allow trade-in credit on new vehicle purchases, and 
• adjust motor fuels revenue sharing percentages to maintain the current level of 
support to secondary and local govermnent roads. 
Table 16 provides additional information about the Connnission's proposal and identifies the 
expected impact on revenue available to support the state-maintained highway system. One of the 
Cormnission's objectives in drafting its proposal was to maintain revenue neutrality, neither 
increasing nor decreasing the funds available to support state highways and local roads and 
streets. 
The Commission's proposal affects both the revenue share contributed by each user group 
(Table 17) as well as its equity position (Table 18). Of the three primary revenue contributors, 
the equity posture of cars would be harmed, that of pickups and vans would be unchanged, and 
that of heavy trucks would be improved. In addition the proposal improves the equity posture of 
buses and medium trucks while harming that of light trucks. 
Overall, the equity effect of the proposed changes depends very much on the perspective 
with which it is viewed. It is the authors' judgement that the net effect is possibly a very slight 
overall improvement. More importantly, any degradation of the balance in equity certainly seems 
justifiable in terms of the other impacts of the proposal. It is unfortunate, nonetheless, that the 
Commission was unable to use this opportunity to address inequities in the tax burden on pickups, 
vans, and light trucks. 
EFFICIENCY OF TAX COLLECTION 
Highway cost allocation studies assimilate a great deal of information that is useful for a 
variety of purposes other than cost allocation. One such past usc has been to evaluate the 
efficiency with which certain tax revenue is collected. Kentucky taxes which can easily be 
examined include the weight-distance tax and the various fuel taxes. 
Estimating weight-distance-tax revenue is simply a matter of applying a 2.85¢ per mile tax 
to the estimated vehicle miles of travel by heavy trucks, those grossing more than 59,999 pounds. 
Table 19 compares the current estimate with estimates documented by the three prior studies. 
The results indicate that the efficiency of collection of the weight-distance tax increased slightly 
through FY 1993 before apparently jumping by a remarkable 10 percent to a FY 1995 level of 
almost 81 percent. Whether this increase is real or whether it is an artifact of estimation errors is 
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unknown. However, recent trends in weight-distance tax revenue (Figure II), statewide vehicle 
miles of travel by heavy trucks (Figure 12), statewide vehicle miles of travel by all vehicles (Figure 
13), and statewide percentage of heavy trucks in the traffic stream (Figure 14) appear reasonable. 
To test whether year-to-year fluctuations in the estimates might explain the gain since FY 1993, 
regression curves were fit to the data of Figures II and 12, and new estimates of collection 
efficiency were based on regression estimates of revenue and heavy truck travel. This procedure 
yielded the following new estimates of collection efficiency: 67.5 percent in FY 1991, 71.3 
percent in FY 1993, and 80.2 percent in FY 1995. Although the estimated increase during the 
last two years still appears to be abnormally large, there seems to be little doubt that collection 
efficiency has improved significantly in recent years. 
Estimates of fuel-tax revenue are more complicated and require the estimation of 
gallonages of the various types of fuel. Such estimates, summarized in Table 20, are similar to 
reported gallonages. For all types of fuels combined, the gallonage reported by the Revenue 
Cabinet was within 4.0 percent of the study estimate in FY 1995. Accuracy of this magnitude 
increases confidence in predictions of fuel tax revenue. Such predictions are summarized in Table 
21. Specifically, the efficiency of collecting both the heavy vehicle surtax and the carrier surtax 
have improved during the past six years and have reached levels of 78 percent or more. 
This analysis suggests that carrier-reported taxes are being collected in Kentucky at an 
efficiency of at least 78 percent and quite possibly more. 
SUMMARY AND FINDINGS 
The current highway cost allocation study is the seventh of a recent Kentucky series begun 
in 1982. Experience gained with each study has resulted in subsequent refinements that have 
enlarged the data base, enhanced the accuracy, and simplified the study process. One of the long-
term aims--to develop an easy-to-use process for continuously monitoring effects of changes in 
traffic patterns, in finance and tax policy, and in highway expenditures--has largely been realized. 
Passenger automobiles remain the largest single revenue source, contributing about 44 
percent of the total user revenue, but they fail to reach their equitable cost assignment under 
current tax practice by about 4 percent. Pickups and light trucks continue to contribute more in 
revenue than their cost responsibility, by 16 percent and 40 percent, respectively. Removal of the 
1.15¢ per mile weight-distance surcharge has reduced the revenue attributed to heavy trucks, and 
heavy trucks now contribute only about 91 percent of their cost responsibility. Two years ago, 
heavy trucks failed to meet their cost assignment by I percent. Medium trucks exceeded their 
cost responsibility by about 8 percent in FY 1995. 
Tax changes proposed by the Kentucky Commission on Tax Policy would not significantly 
change the total highway-user revenue nor the amount diverted to local government, but the 
equity balance among user groups would be slightly improved. Unfortunately the proposal would 
not improve the revenue-cost imbalances for pickups, vans, and light trucks, and it would increase 
the relative revenue deficit by passenger automobiles. 
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In FY 1995, approximately 2.2¢ per mile of operation were collected from passenger cars 
for the purpose of upgrading and maintaining Kentucky's state highways. Collections generally 
increase for progressively larger vehicles: the largest trucks contribute approximately I 0.3¢ per 
mile. Although available data on vehicle operating expenses are limited, these road user taxes 
appear to comprise a relatively small portion of operating expenses, perhaps in the range of 5 to 
10 percent. At current levels of taxation, the largest trucks traveling about 100,000 miles in 
Kentucky each year would make annual contributions of$10,300. At 15,000 miles a year, a car 
would contribute about $336. 
In regard to tax collection efficiency, this study also sought to determine how completely 
current taxes are being collected. Although this is a difficult task, there appears to be little 
opportunity for most highway users to avoid full payment of those taxes that contribute most to 
the revenue totals, in particular, normal fuel taxes and vehicle usage taxes. Taxes assessed on the 
basis of user-reported information, namely, the heavy vehicle fuel surtax, the carrier surtax, and 
the weight-distance tax, appear to have been collected with an efficiency of 78 percent or more, 
up significantly from two years ago. Efficiency of collecting these taxes continues to improve as 
experience accumulates and more effective monitoring and auditing procedures are implemented. 
This cost allocation and revenue attribution study has not dealt with a number of issues 
central to highway finance. It has not sought to determine whether the level of revenue currently 
being collected is sufficient to meet the needs for an efficient and effective highway system. 
Neither has it sought to address the balance between user and non-user responsibilities for the 
highway infrastructure nor the different responsibilities for local roads and streets in comparison 
with the state highway system. It has not specifically addressed impacts ofthe Intermodal Surface 
Transportation Efficiency Act of 1991. Finally, it should be emphasized that cost allocation 
studies do not determine tax policy. While they provide indispensable information to the policy 
maker regarding the equity of alternative tax policies, they do not consider a host of other critical 
factors including competitive balance among modes, economic development and prosperity, 
funding levels necessary to maintain and enhance efficient commerce, energy conservation, etc. 
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the state-maintained system 
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Figure 2. Trends in statewide travel by vehicle type 
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Figure 4. Normalized cost responsibilities for single-unit trucks 
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Figure 5. Normalized cost responsibilities for combination trucks 
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Figure 7. Per-vehicle-mile cost components by truck weight 
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Figure 8. Revenue component percentages by truck weight 
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Figure 9. Per-vehicle-mile revenue components by truck weight 
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Figure 11. Trend in weight -distance tax revenue 
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Figure 12. Trend in statewide travel by heavy trucks 
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Figure 13. Trend in statewide travel by all vehicles 
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Table 1. Vehicle types for cost and revenue allocation 
Motorcycles 
Cars 
Buses 
Trucks (registered or declared weight 
class, 
pounds) 
6,000 
10,000 
14,000 
18,000 
22,000 
26,000 
32,000 
38,000 
44,000 
55,000 
59,999 
62,000 
73,280 
80,000 
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Table 2. Guidelines for the allocation of total costs to state-maintained highway system 
Element 
Capital 
... planning & design 
... right of way 
... utility relocation 
... grade, drain, & surfacing 
... resurfacing 
... bridges 
... miscellaneous 
Maintenance & traffic 
... roads 
... structures 
... traffic 
Administration 
Enforcement 
... motor carrier 
... other 
Miscellaneous 
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Method of allocation 
Distribution of capital costs reflects 
expenditures on state-maintained system 
only, and costs are adjusted to meet the 
annual level of capital expenditures 
All other costs are limited to expenditures 
from Road Fund 
Table 3. Guidelines for the allocation of state-maintained-system costs to vehicle classes 
Element 
Capital 
... planning & design 
... right of way 
... utility relocation 
... grade, drain, & surfacing 
... resurfacing 
... bridges 
... miscellaneous 
Maintenance & traffic 
... roads 
... structures 
... traffic 
Administration 
Enforcement 
... motor carrier 
... other 
Miscellaneous 
Vehicle class 
All 
All 
All 
All 
All 
All 
All 
20% to trucks (6 or more 
tires), 80% to all 
All 
All 
All 
Trucks (6 or more tires) 
All 
All 
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Basis 
(travel on state-maintained 
system) 
Veh miles 
Veh miles 
Veh miles 
15% veh miles, 55% PCE 
miles, 30% ESAL miles 
33% veh miles, 67% ESAL 
miles 
PCE miles 
Veh miles 
Axle miles 
PCE miles 
Veh miles 
Veh miles 
Veh miles 
Veh miles 
Axle miles 
Table 4. Guidelines for the allocation of total revenue to state-maintained highway system 
Element 
Ad valorem taxes 
Fuel tax 
... Ky heavy veh surtax 
... K y carrier surtax 
... Ky normal & normal use 
... federal 
Veh registration & license 
... cars 
... buses 
... motorcycles 
... Ky trucks 
... apportioned trucks 
... truck ID cards 
... truck permits 
... other 
Miscellaneous 
Operator's license 
Commercial driver's license 
Usage tax 
... Ky buses 
... Ky other veh 
... federal trucks & trailers 
Road tolls 
Other motor carrier taxes 
... Ky weight distance 
... Ky extended weight 
... federal use 
Other federal taxes 
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Method of allocation 
None 
100% 
74% 
74% 
100% 
100% 
100% 
100% 
70% 
70% 
100% 
100% 
100% 
100% 
Approximately 70% 
100% 
100% 
100% 
100% 
100% 
100% 
60% 
100% 
100% 
Table 5. Guidelines for the allocation of state-maintained-system revenue to vehicle classes 
Element Vehicle class Basis 
(travel on state-maintained 
system) 
Fuel tax 
Revenue estimates from veh mi, 
... Ky heavy veh surtax Trucks over 59,999 lbs rates of fuel consumption, & tax 
rates 
... K y carrier surtax Trucks over 26,000 lbs See above 
... Ky normal & normal use All See above 
... federal All See above 
Veh registration & license 
... cars Cars 100% 
... buses Buses 100% 
... motorcycles Motorcycles 100% 
Revenue estimates from number 
... Ky trucks Trucks 
of registered trucks & 
registration fees (with 
adjustments for farm, exempt, 
and 6,000-lb trucks) 
... apportioned trucks Trucks Number of ID cards 
... truck ID cards Trucks Number of ID cards 
... truck permits Trucks Number of ID cards 
... other All Veh miles 
Miscellaneous All Veh miles 
O~erator' s license All Veh miles 
Commercial driver's license Trucks over 22,000 lbs Veh miles 
Usage tax 
... Ky buses Buses 100% 
... Ky other veh All excluding buses As reported (R5421) 
... federal trucks & trailers Trucks over 33,000 lbs Veh miles 
Road tolls All Toll collection recei~ts 
Other motor carrier taxes 
... Ky weight distance Trucks over 59,999 lbs Veh miles 
... Ky extended weight 80,000-lb trucks 100% 
... federal use Trucks over 54,999 Veh miles 
Other federal taxes All Veh miles 
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Table 6. Changes in relative travel activity from CY 1992 to CY 1994 
Statewide vehicle miles of travel Percentage within travel stream (1,000) 
Vehicle type• Annual Annual 
CY 1992 CY 1994 percent CY 1992 CY 1994 percent 
change change 
Cars 23,935,436 24,310,399 0.8 63.056 61.392 -1.3 
Buses 163,628 307,952 37.2 0.431 0.778 34.3 
Pickups & vans 10,134,826 11,233,777 5.2 26.700 28.369 3.1 
Light trucks 657,220 581,950 -5.9 1.731 1.470 -7.8 
Medium trucks 657,616 679,233 1.6 1.732 1.715 -0.5 
Heavy trucks 2,410,543 2,485,175 1.5 6.350 6.276 -0.6 
Total 37,959,269 39,598,485 2.1 100.000 100.000 
'Cars include motorcycles as well as passenger automobiles, 6, 000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
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Table 7. Percent of contribution by vehicle type to various use and wear measures, state-maintained system 
Vehicle miles Axle miles PCB miles ESAL miles 
Vehicle type 1992 1994 1996 1992 1994 1996 1992 1994 1996 1992 1994 1996 
Motorcycles 0.25 0.26 0.22 0.23 0.24 0.20 0.10 0.11 0.09 0.00 0.00 0.00 
Cars 61.97 62.66 61.57 55.74 56.49 55.24 50.52 50.91 49.80 1.71 1.49 1.51 
Buses 0.37 0.44 0.53 0.33 0.40 0.47 0.45 0.54 1.04 2.27 2.24 2.25 
Straight trucks 
2 axles, 4 tires 26.58 26.15 26.83 23.91 23.57 24.07 21.67 21.24 21.70 1.47 1.24 1.32 
2 axles, 6 tires 2.73 2.50 2.51 2.46 2.25 2.25 4.04 3.57 3.64 8.34 7.22 6.12 
3 axles 0.77 0.76 0.76 1.04 1.03 1.03 1.85 1.77 1.84 9.84 6.25 5.13 
4 or more axles 0.24 0.18 0.16 0.43 0.33 0.29 0.65 0.49 0.43 4.82 5.36 4.78 
Single~trailer trucks 
4 or less axles 0.56 0.75 0.81 1.01 1.35 1.46 1.51 1.93 2.10 11.42 6.52 6.14 
"' 
5 axles 5.96 5.71 5.95 13.41 12.87 
-...) 13.35 17.32 17.57 17.30 50.68 51.92 53.42 
6 or more axles 0.31 0.33 0.35 0.83 0.89 0.95 1.11 1.15 1.26 6.39 14.14 14.89 
Multiple-trailer trucks 
5 or more axles 0.22 0.21 0.25 0.50 0.48 0.56 0.66 0.60 0.68 2.67 2.77 3.52 
6 axles O.Q3 0.03 O.Q3 0.08 0.08 0.09 0.10 0.09 0.08 0.30 0.61 0.51 
7 or more axles 0.01 0.01 O.Q2 O.Q2 0.04 0.05 0.02 0.03 0.04 O.o9 0.24 0.40 
Subtotal, combinations 7.09 7.04 7.42 15.85 15.71 16.46 20.72 21.37 21.45 71.55 76.20 78.88 
Subtotal, trucks 37.41 36.63 37.68 43.69 42.89 44.10 48.93 48.44 49.07 96.02 96.27 96.23 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Table 8. Summary distribution of annual cost responsibility 
Vehicle type• 
Cars 
Buses 
Pickups & vans 
Light trucks 
Medium trucks 
Heavy trucks 
Total 
Annual capital 
cost ($1000) 
281,514 
9,798 
122,631 
10,656 
29,305 
193,847 
647,751 
Annual 
maintenance/ 
administrative 
cost ($1000) 
175,089 
1,547 
76,030 
8,701 
13,027 
71,905 
346,299 
Total annual cost responsibility 
Thousand Percent 
dollars 
456,603 45.934 
11,345 1.141 
198,661 19.985 
19,357 1.947 
42,331 4.258 
265,753 26.734 
994,049 100.000 
•cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
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Table 9. Trend in cost responsibility 
Year of report 
V chicle type' 
1982 1988 1990 1992 1994 1996 
Percent cost responsibility 
Cars 32.76 46.74 45.69 44.16 45.22 45.93 
Buses 2.75 1.45 1.11 1.34 1.29 1.14 
Pickups & vans 12.83 20.75 20.23 20.40 19.80 19.99 
Light trucks 13.37 3.17 3.04 2.53 2.44 1.95 
Medium trucks 11.04 3.10 6.76 6.93 4.97 4.26 
Heavy trucks 27.25 24.79 23.17 24.64 26.28 26.73 
Percent travel (VMT) 
Cars 65.89 63.73 62.93 62.22 62.92 61.79 
Buses 0.58 0.40 0.38 0.37 0.44 0.53 
Pickups & vans 20.88 25.68 25.59 26.63 26.15 26.83 
Light trucks 4.89 2.63 1.91 1.77 1.73 1.56 
Medium trucks 2.40 1.26 1.82 1.89 1.80 1.89 
Heavy trucks 5.36 6.30 7.38 7.12 6.94 7.40 
Normalized ratio of cost to travel 
Cars 0.50 0.73 0.73 0.71 0.72 0.74 
Buses 4.74 3.63 2.92 3.62 2.93 2.16 
Pickups & vans 0.61 0.81 0.79 0.77 0.76 0.74 
Light trucks 2.73 1.21 1.59 1.43 1.41 1.25 
Medium trucks 4.60 2.46 3.71 3.67 2.76 2.25 
Heavy trucks 5.08 3.93 3.14 3.46 3.79 3.61 
"Cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are considered to 
be pickups and vans, light trucks have gross weights of 10,000 to 26,000 pounds, medium trucks 
have gross weights from 32,000 to 59,999 pounds, and heavy trucks have gross weights of 
60,000 pounds or more. 
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Table 10. Summary distribution of annual revenue generated, state-maintained system (FY 
1995) 
Annual fuel Annual Other Total annual revenue 
Vehicle type• tax revenue usage annual 
($1000) tax revenue revenue Thousand Percent 
($1000) ($1000) dollars 
Cars 207,975 191,793 60,134 459,901 44.169 
Buses 8,935 79 329 9,344 0.897 
Pickups & vans 132,238 87,878 22,303 242,418 23.282 
Light trucks 16,111 8,505 3,722 28,339 2.722 
Medium trucks 22,396 15,761 9,703 47,860 4.597 
Heavy trucks 100,589 33,912 118,858 253,359 24.333 
Total 488,244 337,927 215,050 1,041,221 100.000 
•cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
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Table 11. FY 1995 tax rates and estimated revenue supporting state-maintained highway system ($1000) 
Source 
Kentucky, carrier surtax 
Federal 
other 
MiSCeJJciil~(i~::::·' 
Operator's license fees 
com.i:li:e:re:~f~lj\j~~-~: Ji~ft~S:~{:· .-: ' 
Kentucky, weight distance 
Notes: 
Rate 
2.2¢ per gal gasoline, 5.2¢ per gal diesel 
10.0¢ per gal gasoline, 16.0¢ per gal diesel, 
4.0¢ per gal gasohol 
Notes 
Totals exclude 26% to local gvnt; a112· 
axle and all26,000 lbs & less exempt 
debt, 1.5¢ for transit, & 0.6¢ 
unspecified for gasohol; totals exclude 
amounts not returned to Ky 
local 
_$8 per _d~v~r ~-~- )'_~_~)-~ __ $6. _i_n~t~crti()~::II ___ !JeJtTl.it _Total~ _e~JudE!. ~~()lJf_~OIYc,_ ll) __ loce~l .ll~nt 
$4p-new,·$_~·:r~lj¢Wa_I{$~Q::I):U$:.Jleq;ear. ·· · · · · · 
2.85¢ per vehicle mile Total includes $0.15 million from 1.15¢ 
Table excludes ad valorem taxes assessed on all vehicles as well as corporate and employee taxes. 
Registration fee for farm trucks is $11.50 for 38,000 lbs or less and 40% of normal fees otherwise. 
Registration fee for exempt trucks greater than 18,000 lbs is 75% of normal truck fees. 
Passenger Pickups 
vehicles & vans 
82,308 49,407 7,421 
Total Percent 
15,008 1.441 
9,888 44,004 1 193,028 18.539 
Table 12. Trend in revenue attribution (percent) 
Vehicle type• 
Fiscal year 
1989 1991 1993 1995 
Cars 44.76 44.69 44.15 44.17 
Buses 0.37 0.28 0.53 0.90 
Pickups & vans 21.44 22.49 22.13 23.28 
Light trucks 3.05 2.69 2.76 2.72 
Medium trucks 4.43 4.39 4.43 4.60 
Heavy trucks 25.96 25.46 26.00 24.33 
•cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
Table 13. Trend in revenue per vehicle mile (cents) 
Vehicle type• 
Fiscal year 
1989 1991 1993 1995 
Cars 2.05 2.02 1.92 2.24 
Buses 2.82 2.19 3.28 5.32 
Pickups & vans 2.43 2.38 2.32 2.71 
Light trucks 4.76 4.27 4.36 5.45 
Medium trucks 7.97 6.54 6.72 7.59 
Heavy trucks 10.45 10.07 10.27 10.29 
Average 2.93 2.82 2.74 3.13 
•cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
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Table 14. Total highway user revenue for FY 1995 and its distribution to state-maintained 
system 
Revenue supporting 
state-maintained Total revenue Increment 
Vehicle type• system 
$1000 Percent $1000 Percent $1000 Percent 
of total of total increase 
Cars 459,901 44.17 626,699 43.53 166,798 36.27 
Buses 9,344 0.90 16,055 1.12 6,711 71.82 
Pickups & vans 242,418 23.28 351,009 24.38 108,591 44.79 
Light trucks 28,339 2.72 41,826 2.90 13,487 47.59 
Medium trucks 47,861 4.60 67,505 4.69 19,644 41.04 
Heavy trucks 253,359 24.33 336,488 23.38 83,129 32.81 
Total 1,041,222 100.00 1,439,582 100.00 398,360 38.26 
•cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
Table 15. Trend in revenue to cost ratio 
Vehicle type• 
Fiscal year 
1989 1991 1993 1995 
Cars 0.98 1.01 0.98 0.96 
Buses 0.33 0.21 0.41 0.79 
Pickups & vans 1.06 1.10 1.12 1.16 
Light trucks 1.00 1.06 1.13 1.40 
Medium trucks 0.66 0.63 0.89 1.08 
Heavy trucks 1.12 1.03 0.99 0.91 
•cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
33 
Table 16. Effect of proposed tax structure on FY 1995 revenue for state-maintained system 
Revenue 
Tax Proposal impact 
($1000) 
Increase special fuels rate to gasoline rate (12C ..... 15C per 13,300 
gallon) 
Motor fuel tax Eliminate LP gas exemption 200 
Increase rate for all fuels (15C ..... 17C per gallon) 38,200 
Adjust revenue sharing percentages 12,200 
Eliminate heavy vehicle fuel surtax (IFTA) -7,310 
Extend carrier surtax to 2-axle trucks (IFTA) 1,260 
Motor fuel Increase gasoline rate to special fuels rate (2.2C .... 5.2C per 300 
surtax 
gallon) 
Increase carrier surtax for all fuels (5.2C ..... 6.4C per 3,850 
gallon) 
Dedicate all carrier surtax to state-maintained system 7,170 
Allow trade-in credit on new vehicle purchases -40,300 
Usage tax Amend taxable value of used vehicles from retail to 90 -11,200 percent of retail 
Exempt all trucks" of 32,000 pounds and more -15,900 
Net impact 1,770 
Table 17. Effect of proposed tax structure on FY 1995 revenue attribution(%) 
Vehicle type' Current tax structure Proposed tax structure 
Cars 44.17 43.25 
Buses 0.90 1.06 
Pickups & vans 23.28 23.25 
Light trucks 2.72 2.83 
Medium trucks 4.60 4.22 
Heavy trucks 24.33 25.39 
'Cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
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Table 18. Effect of proposed tax structure on FY 1995 revenue to cost ratio 
Vehicle type' Current tax structure Proposed tax structure 
Cars 0.96 0.94 
Buses 0.79 0.93 
Pickups & vans 1.16 1.16 
Light trucks 1.40 1.45 
Medium trucks 1.08 0.99 
Heavy trucks 0.91 0.95 
'Cars include motorcycles as well as passenger automobiles, 6,000-pound trucks are 
considered to be pickups and vans, light trucks have gross weights of 10,000 to 26,000 
pounds, medium trucks have gross weights from 32,000 to 59,999 pounds, and heavy trucks 
have gross weights of 60,000 pounds or more. 
Table 19. Trend in weight-distance-tax revenue and its collection 
Vehicle miles of Estimated Reported Percent of Fiscal year travel (1000) revenue ($1000) revenue' estimate ($1000) 
1989 2,094,271 83,771 55,274 64.8 
1991 2,170,217 86,808 59,506 68.5 
1993 2,410,543 96,422 67,895 70.4 
1995 2,485,175 70,827 57,075 80.6 
'Includes surtax when appropriate but excludes interest and penalties. 
35 
Table 20. Trend in fuel consumption and its estimation 
Estimated Reported Percent of Fuel type Fiscal year gallonage gallonage 
estimate (1000) (1000) 
1989 1,678,321 1,810,990 107.9 
Gasoline/ gasohol 
1991 1,701,792 1,833,750 107.8 
1993 1,868,932 1,908,037 102.1 
1995 1,924,308 2,025,455 105.2 
1989 519,647 495,884 95.4 
Special fuel 
1991 528,113 488,179 92.4 
1993 556,814 521,073 93.6 
1995 578,459 577,117 99.8 
1989 2,197,968 2,306,874 105.0 
Total 
1991 2,229,905 2,321,929 104.1 
1993 2,425,746 2,429,110 100.1 
1995 2,502,766 2,602,573 104.0 
Table 21. Trend in fuel-tax revenue. and its estimation 
Fuel tax Fiscal year Estimated Reported Percent of 
revenue ($1000) revenue ($1000) estimate 
1989 7,471 5,384 72.1 
Heavy vehicle 1991 7,191 5,528 76.9 
surtax 1993 7,842 6,272 80.0 
1995 8,368 7,310 87.3 
1989 16,920 12,084 71.4 
Carrier surtax 
1991 16,504 12,435 75.3 
1993 17,911 14,808 82.7 
1995 19,311 15,008 77.7 
1989 245,054 248,666 101.5 
1991 246,897 242,326 98.1 
Normal 
1993 258,063 257,431 99.8 
1995 276,074 272,896 98.8 
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APPENDIX 
STATEMENTS BY ADVISORY PANELISTS 

UNIVERSITY 
OF KENTUCKY 
April9, 1996 
Mr. David E. Smith, P.E. 
Assistant to the State Highway 
Commonwealth of Kentucky 
Transportation Cabinet 
Frankfort, KY 40622 
Dear Mr. Smith: 
COLLEGE OF ENGINEERING 
KENTUCKY TRANSPORTATION CENTER 
CE!KY TRANSPORTATION CENTER BLDG. 
LEXINGTON, KENTUCKY 40506-0281 
Thank you for the opportunity to review comments by the Kentucky Motor Transport 
Association about Kentucky highway finance and about our current highway cost allocation 
update. To the extent that these comments reflect prevailing opinions within Kentucky's motor 
carrier industry, they will comprise an important part of our study report. 
The Kentucky Motor Transport Association takes this opportunity to observe 1) that five-axle 
tractor-semitrailer combinations are overtaxed by Kentucky relative to other states both regionally 
and nationally, 2) that such over taxation " ... results from the weight-distance tax and the sales or 
property taxes on the sale and ownership of rolling stock," and 3) that " ... trucking fmns are 
responding to high levels of taxation by moving their businesses out of the state." We 
acknowledge the significance of these issues; however, because they are not within the scope of 
typical highway cost allocation studies and we have not examined them in depth, it would be 
inappropriate for us to comment on them at this time. 
The Kentucky Motor Transport Association suggests that our reporting should emphasize truck 
classification by axle and trailer configuration instead of by registered weight. In fact, our basic 
computations have been duplicated for the two classification schemes. Registered truck weight 
figures prominently in our reporting simply because of the key role of gross weight in the 
determination of Kentucky tax rates. In order to make our report more comprehensible to most 
readers, we frequently report aggregated statistics for six vehicle classes including cars, buses, 
pickups and vans, light trucks, medium trucks, and heavy trucks. But the disaggregated data 
remain available to those who wish to do detailed analysis, and a special section of the report 
details specific effects for each of Kentucky's registered-weight categories. 
Using our data, the Kentucky Motor Transport Association shows that the five-axle tractor-
semitrailer combination is contributing more revenue than its share of cost responsibility would 
indicate. That is to say, its equity ration--the ratio of percentage of revenue generated to 
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percentage of cost responsibility --exceeds one. The following table compares the recent 
evolution of equity ratios for three different truck types. 
Equity Ratios 
Fiscal year 5-axle combination 80,000-pound gross Heavy trucks (more 
weight than 59,999 pounds) 
1989 Not available 1.19 1.12 
1991 1.35 1.08 1.03 
1993 1.33 1.01 0.99 
1995 1.08 0.93 0.91 
This table confirms the greater-than-one equity ration for five-axle combinations: it also shows 
that the heaviest trucks, especially those registered at 80,000 pounds, are not contributing their 
"equitable" share of highway revenue. It may be significant to note that the drop in equity ration 
from FY 1993 to FY 1995 is due in part to removal of the weight-distance surcharge and that the 
equity rations for these trucks have been consistently declining in recent years. 
The Kentucky Motor Transport Association included several comparisons between the current 
1996 update (FY 1995) and the prior 1994 study (FY 1993). We would urge some caution in 
strictly interpreting the differences between 1994 and 1996 because of the rather extensive 
procedural modifications made in 1996. You will recall that these included a new classification 
system for our highways, a new method based on STARS for determining construction-cost 
components, and the removal of some 900 miles of local roads and streets from what had 
previously been considered to be the state-maintained highway system. These changes were 
discussed at length with both the Study Advisory Committee and the Advisory Panel. Although 
we strongly believe that these were necessary changes which increase the accuracy of our 
analysis, they do result in a slight discontinuity in long-term trends between the most recent two 
studies. Fortunately the frequency with which we have been able to update our cost allocation 
findings helps to mitigate harmful effects of year-to-year perturbations due to such factors as 
sampling error and procedural refinements. 
We concur with the Kentucky Motor Transport Association's caveat regarding the comparison of 
cost responsibilities (even those normalized to account for differences in relative travel activity) 
among states. We initially included these comparisons primarily because we perceived an interest 
within the Advisory Panel about how Kentucky results compared with those of other states. Our 
current opinion is that they are more helpful than harmful and have attempted to avoid making 
claims about their significance. 
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Please let us know if additional information and/or analysis is desired. We hope that the 1996 
report will be as accurate and as useful as possible, and we appreciate assistance rendered by the 
Kentucky Motor Transport Association and, indeed, by all Advisory Panel members. 
s??~ay~ 
Calvin G. Grayson 
Director 
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Comments of the Kentucky Motor Transport Association 
On the 
Kentucky Highway Cost Allocation Update, 1996 
The Kentucky Motor Transport Association questions high level of aggregation used in 
the Research Report KTC-96-1, 1996 Highway Cost Allocation Update by John A. Deacon and 
Jerry G. Pigman. First, by combining all trucks over 62,000 lbs. in the heavy truck category, 
the equity ratio or percent revenue contribution to percent cost responsibility is .91, implying 
heavy trucks do not pay their fair share. Looking at the equity ratio by vehicle class, one sees 
a different picture. The 5-axle single trailer pays more than its fair share to build and maintain 
the highway system. At an equity ratio of 1.08, the 5-axle single trailer assume more of their 
cost responsibility than cars, which have an equity ratio of 0.96, and more than the 4-axle 
single-unit truck, which pays less than one-third of its cost responsibility at . 31 equity (Figure 
1). When disaggregating vehicle classes it becomes readily apparent that, especially for the 5-
axles single trailer, those drafting highway tax legislation have not achieved the goal of equitably 
assigning cost responsibilities. If the state of Kentucky chooses to not fully tax some vehicle 
types, the costs of that policy should be equitably distributed across all vehicle types. 
Heavy trucks are reported to have a normalized ratio of cost to travel of 3. 79 in 1994 
and 3.61 in 1996,1 which again implies that heavy trucks are shouldering proportionally less of 
their cost responsibility in 1996, but again, aggregating all trucks over 62,000 lbs. gives 
incomplete information. By disaggregating the normalized cost to travel by vehicle class, one 
finds the cost responsibility for the 5-axle single trailer is increasing more rapidly (13%) than 
its relative amount of travel (4.3%) on state-maintained roads from the 1994 to the 1996 report 
(Table 3). The 1994 report shows the percent of 5-axle vehicle miles traveled as 5.71% on 
state-maintained roads and 5.20% on statewide roads,2 and a cost responsibility of 15.842%.3 
In 1996, 5-axle single trailer vehicle miles on state-maintained roads increases 4.3% to 5.954% 
and decreases on statewide roads to 5.018%,4 but cost responsibility for 5-axles increases to 
17.999%,5 a full two percent, representing a 13% increase in cost responsibility from 1994 to 
1996. The normalized ratio of cost to travel for the 5-axle single trailer increases from 2. 77 to 
3.02, indicating a 9% increase in cost responsibility weighted by vehicle miles. (Table 1). The 
1994 Allocation of Highway Costs and Revenues states that "beginning with the 1990 study (FY 
1989), the cost responsibility of heavy trucks is increasing more rapidly than their relative 
1 1996, Table 11, p. 43. 
1 Research Report KTC-94-2, Allocation of Highway Costs and Revenues, John A. Deacon and Jerry G. 
Pigman, Kentucky Transportation Center, January 1994. Table C5, p. 74. 
' Deacon, Pigman, 1994. Table C24, p. 93. 
' Research Report KTC-96-1, 1996 Highway Cost Allocation Update, Draft, John A. Deacon and Jerry G. 
Pigman, Kentucky Transportation Center, January !996. Cost Allocation Tables, Table C5. 
' Deacon, Pigman, 1996. Cost Allocation Tables, Table Cl8. 
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amount of travel. "6 The Kentucky Motor Transport Association asserts that this trend is 
continued in the 1996 Highway Cost Allocation Update for the 5-axle single trailer. 
The Kentucky Motor Transport Association questions the validity of comparing 
normalized ratios of cost responsibility to travel from one state to another. While there is some 
validity to same state comparisons over time, comparing ratios across states does not take into 
account variations in construction costs. Also, states with low interstate truck travel or large 
metropolitan areas will show a small percent of truck VMT. Dividing cost responsibility by a 
small percentage VMT will show a high overall ratio that has nothing to do with levels of 
taxation. We have attached the Annual State and Local Fees on typical 5-Axle Tractor-
Semitrailer Combinations which shows the state of Kentucky has the highest total state taxes 
when compared to surrounding states (Table 2). Kentucky has the fourth highest level of taxes 
in the nation when Federal taxes are added, as shown in the Annual State and Federal Taxes and 
Fees (Table 3). The Kentucky Motor Transport Association asserts that overtaxation in the state 
of Kentucky results from the weight-distance tax and the sales or property taxes on the sale and 
ownership of rolling stock. 
The Kentucky Motor Transport Association is concerned that trucking flrms are 
responding to high levels of taxation by moving their businesses out of state, and that the state 
of Kentucky will continue to allow in the cost responsibility of the 5-axles single trailer, the 
workhorse of the Interstate, to grow more rapidly that their relative amount of travel. 
The Kentucky Motor Transport Association, Inc. appreciates the opportunity to respond 
to the 1996 Highway Cost Allocation Update by John A. Deacon and Jerry G. Pigman. The 
Association would like to thank The Kentucky Transportation Cabinet for inviting the Kentucky 
Motor Transport Association, Inc. to participate early on in the process as a member of the 
Highway Cost Allocation Advisory Panel. The trucking industry's reaction to state highway tax 
and finance policy has broad implications for the efficient use of highway services and the state's 
economy. 
• Deacon, Pigman, 1994. p. 5. 
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Figure 1 Equity Ratio by Vehicle Type 
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Table 1 : Summary Distribution of Cost Responsibility For State-Maintained System per Vehicle Mile 
Percent Cost Responsibility 
Single-unit Trucks Single Trailer Multiele Trailers 
4 or 4 or 6or 5or 7 or 
Motor Cars Buses 2-axle 2-axle 3-axle more less 5-axles more less 6-axles more 
CL:cles 4-tire 6-tire axles axles axles axles axles 
1994 0.146 45.072 1.29 19.801 4.994 3.339 1.653 2.046 15.842 5.206 0.413 0.135 0.065 
1996 0.126 45.807 1.141 19.985 4.269 2.406 1.612 2.596 17.999 3.009 0.790 0.126 0.144 
Difference -0.020 0.735 -0.149 0,184 -0.725 -0.933 -0.041 0.550 2.157 -2.197 0.377 -0.009 0.079 
% Difference -13.699 1.631 -11.550 0.929 -14.517 -27.942 -2.480 26.882 13.616 -42.201 91.283 -6.667 121.538 
..,. 
..,. 
Percent travel (VMT) 
Single-unit Trucks Single Trailer Multiele Trailers 
4or 4 or 6 or 5 or 7 or 
Percent Motor Cars Buses 0 2-axle 3-axle more less 5-axles more less 6-axles more 
VMT Cycles 4-tire 6-tire axles axles axles axles axles 
1994 0.26 62.66 0.44 26.15 2.5 0.76 0.18 0.75 5.71 0.33 0.21 0.03 0.01 
1996 0.218 61.572 0.527 26.830 2.509 0.763 0.164 0.812 5.954 0.354 0.250 0.033 0.015 
Difference -0.042 -1.086 0.087 0.680 0.009 0.003 -0.016 0.062 0.244 0.024 0.040 0.003 0.005 
% Difference -16.154 -1.736 19.773 2.600 0.360 0.395 -8.889 8.267 4.273 7.273 19.048 10.000 50.000 
~ 
en 
Table 1 (continued) 
Normalized Cost Responsibility per Vehicle Mile Traveled 
Single-unit Trucks 
Cost Respons./ Motor Cars Buses o 2-axle 3-axle 
%VMT C~cles 4-tire 6-tire 
1994 0.56 0.72 2.93 0.76 2.00 4.39 
1996 0.58 0.74 2.17 0.74 1.70 3.15 
Source: Deacon, Pigman, 1994, Table C5, p. 74 and Table C24, p. 93. 
Deacon, Pigman, 1996, Cost Allocation Tables C5 and C18. 
Single Trailer Multi~le Trailers 
4 or 4or 6 or 5or 
more less 5-axles more less 6-axles 
axles axles axles axles 
9.18 2.73 2.77 15.78 1.97 4.50 
9.83 3.20 3.02 8.50 3.16 3.82 
7 or 
more 
axles 
6.50 
9.60 
ATA FCUldatfon 
Deeerrber, 1995 Annual Stat& and Federal Taxes and Fees, as of October 1, 1995 
For an 80,000 lb. GW Five-Axle Tractor Seaitrailer. 
State 
A~ii~----
oregon 
New York 
Kentucky 
Calffomfa 
Montana 
Colorado 
Nevada 
Massachusetts 
Indiana 
Washfnston 
Idaho 
Comectfcut 
.. , ... 
Virginia 
Maine 
Mississippi 
Ill inols 
New Mexico 
'Jest Virginia 
Vermont 
Arkansas 
Himesota 
Florida 
North Carol ina 
~oming 
Pef'Y\Sylvenia 
Wisconsin 
South Carolina 
Iowa 
NH~ Harrpshire 
Missouri 
Rhode tsland 
Utah 
Ohio 
Nebraska 
Ternessee 
Alabama 
Maryland 
Delaware 
South Dakota 
Texas 
Louisiana 
Michigan 
North Dakota 
Georgia 
Hawaii 
New Jersey 
Oklahoma 
Alaska 
Average 
~!:~el ~Uf~_Tax Annua1 "~'ff•l ~~t!'.!: ~il~~!~> 
""26:00~ "$3;649" S2,123 
0.00 SO (2) S330 
32.97 S4,627 $1,014 
19.20 
26.10 
27.75 
20.50 
27.00 
21.00 
27.00 
2.3.00 
21.00 
18.00 
20.00 
19.50 
20.00 
18.00 
27.50 
18.00 
25.35 
26.00 
18.50 
20.00 
2.3.90 
21.85 
9.00 
28.40 
2.3.40 
16.00 
22.50 
18.00 
15.00 
28.00 
19.00 
25.00 
24.80 
18.00 
19.00 
24.25 
22.00 
18.00 
20.00 
20.00 
15.70 
18.00 
12.00 
16.00 
13.50 
13.00 
8.00 
$2,695 
S3,663 
S3,895 
sz,an 
$3,789 
$2,947 
$3,789 
53,228 
$2,947 
$2,526 
$2,807 
S2,737 
$2,807 
S2,526 
S3,860 
S2,526 
$3,558 
S3,649 
S2,596 
$2,807 
53,354 
S3,067 
$1,263 
$3,986 
$3,284 
S2,246 
S3,158 
$2,526 
S2, 105 
S3,930 
S2,667 
$3,509 
S3,481 
$2,526 
S2,667 
$3,403 
S3,088 
S2,526 
S2,807 
S2,807 
S2,203 
$2,526 
$1,684 
$2,246 
S1,895 
S1,825 
-~!!~~-
20.29 $2,848 
$1,282 
S1,600 
S1,749 
S2,380 
S1,384 
$1,230 
$1,380 
$1,626 
S135 
$1,555 
$1,760 
S1,2Z2 
S888 
s2,an 
S2,200 
SU3 
$1,150 
$1,642 
St ,370 
$1,760 
S989 
$930 
S2,225 
St, 152 
S1,900 
S810 
$1,705 
ST.l6 
s1,nr 
S875 
S601 (4) 
$1,367 
$1,281 
S1,415 
SBOO 
$1,300 
S1,280 
S1, 460 
sass 
S970 
$1,306 
S1,056 
ST.l7 
$400 
$1,145 
S991 
S307 
$1,262 
m:'m~ 
$2,400 
.. 
NA 
S926 
$1,600 
St, 955 
S2, 100 
S952 
$2,250 
S1,800 
$2,044 
•• 
S2,449 
S1,929 
S2, 153 
$2,400 
•• 
NA 
NA 
S1,163 
NA 
$768 
NA 
NA 
$1,042 
S1,620 
NA 
NA 
$1,884 
•• 
$1,800 
$1,180 
•• 
$1,360 
•• 
NA 
S577 
S674 
•• 
NA 
•• 
NA 
NA 
.. 
NA 
$11239 
NA 
NA 
NA 
NA 
•• 
4.00X 
6.00% 
7.25X 
•• 
3.00% 
7.00% 
s.oox 
s.oox 
6.50% 
s.oox 
6.00% 
4.90X 
3.50% 
6.00X 
7.00X 
6.25X 
5.00% 
6.00% 
5.00X 
4.SOX 
6.00% 
6.00% 
4.00% 
4.00% 
6.00% 
5.50% 
5.00% 
5.00% 
NA 
4.22% 
7.00X 
6.25% 
5.00% 
5.00% 
6.00% 
4.00% 
s.oox 
2.00% 
6.00X 
6.25% 
4.00% 
6.00% 
5.00% 
4.00% 
4.00% 
6.00X 
4.50% 
Sales Tax 
Part$ ' Tofal Sei"(.1Ce S!J es 
.. <.1:.> .. .. !!~ .. 
$100 $767 
•• 
E 
NA 
E 
•• 
E 
S720 
$961 
$150 (9) 
E 
S120 $840 
$145 $1,112 
NA S150 
S60 S60 
S933 
S667 
$140 $1,073 
S100 S767 
E E 
E E 
E S100 
E 5120 
E S9S 
S467 E 
E S120 
$400 ( 8) $280 
E E 
S667 S100 
E ._ E 
$125 (14) S100 
S600 
SBOO 
S180 
S120 
E 
E 
S100 
$120 
S98 
S467 
S120 
S680 
E 
S767 
E 
S225 
S780 
$920 
~0 S240 S1,040 
s167 c10> sao s247 
E 
E 
E 
S160 
S120 
E 
SSO (12) S100 
E S200 
•• 
E 
E 
E 
E 
E 
E 
S533 
E 
NA 
E 
S140 
S250 
E 
E 
S240 
sao 
E 
S267 (7) NA 
S400 (13) S240 
S833 S125 
S533 S160 
saoo s12o 
S667 $100 
E E 
S533 S160 
E S120 
S2 (11) S90 
$160 
$120 
E 
$150 
S200 
•• 
E 
$140 
S250 
E 
NA NA NA 
E 
S240 
S613 
E 
$267 
S640 
$958 
S693 
$920 
S767 
E 
S693 
$120 
S92 
NA 
·---~ --·····-
S765 4.79% S255 S9Z S347 
46 
Third Struc.t. 
Rate: £~!!~! 
4.775 
Third Struct. 
.Jm .. 
53,820 
'
otal 
tate 
.. .. 
S12, 759 
14.550 $11,640 S11,970 
6.600 $5,280 $10,921 
2.850 s2,28o sa,ozz 
S7,975 
S7,748 
S7,417 
S7, 199 
S7, 194 
$6,969 
$6,898 
4.490 s3,592 S6,n4 
56,650 
$6,594 
S6,578 
$6,215 
56,078 
S6,060 
3.168 S2,534 SS,970 
S5,870 
$5,516 
S5,514 
s5,487 
S5,3B3 
S5,285 
S5,268 
S5,258 
S5,184 
sS,090 
S5,063 
S5,062 
S5,012 
S4,945 
$4,878 
$4.875 
S4,76Z 
$4,758 
$4,754 
S4,704 
S4,634 
S4,626 
~.620 
$4,470 
$4,429 
S4,349 
$3,660 
S3,339 
$3,160 
$2,907 
-~!!~~9. 
S5,806 
!~·~~~'t J:~:'c'iff Rank 
--s;e;Jir ----
,,7,546 2 
$16,498 3 
$13,599 4 
$13,551 5 
$13,324 6 
S12,993 7 
$12,775 s 
s12,no 9 
$12,546 10 
S1Z,474 11 
S12,351 12 
$12,227 13 
S12, 170 14 
$12,155 15 
S11 I 791 16 
$11,655 17 
S1 1,636 18 
$11,547 19 
$11,446 20 
$11,092 21 
$11,091 22 
$11,063 23 
$10,960 24 
$10,862 25 
$10,844 26 
$10,834 27 
$10,760 28 
$10,666 29 
$10,639 30 
$10,639 31 
$10,588 32 
$10,521 33 
$10,454 34 
S10,451 35 
S10,338 36 
$10,334 37 
$10,330 38 
$10,280 39 
S10,211 40 
$10,203 41 
$10, 197 42 
$10,047 43 
$10,006 44 
S9,925 45 
S9,236 46 
S8,915 47 
sa, 736 48 
sa,483 49 
---~!! ~~- 50 
$11,382 
Footnotes: (1) Diesel fuel tax rates include fuel sales taxes, report taxes, surcharges and oil franchise taxes, 
where applicable. 
(2) Vehicles are taxed through the weight-distance structure. 
(3) Includes semitrailer registration fees. 
(4) Does not include an Equalized Highway Use Tax of $600 for proportionally registered vehicles. 
(5) Property taxes reflect either a property tax, county fee, excise tax, etc. Taxes are calculated for the 
first taxable year of vehicle ownership using either the manufacturers' list price ($100,000) or the 
average retail value ($80,000), depending on the state's procedure. After the first year, these taxes 
decrease due to decreases in the assessed value. Mill rates often vary across a state, so a state's 
average mill rate is used in the calculations, where applicable. 
(6) Sales tax is calculated for the purchase of an SBO,OOO tractor and semitrailer combination and discounted 
over six years. 
C7) Delaware charges a vehicle document fee of 2% on the purchase price on every vehicle when sold/transferred. 
(8) Mississippi has a sales tax of 3X on motor vehicles and 7X on parts and labor. 
(9) Montana does not have a sales tax. Motor vehicles are taxed under a separate provision. 
(10) North Carolina maintains a cap of S1,000 on the purchase of a new truck. 
(11) Oklahoma maintains a cap of S10 on the purchase of a new truck (with combined weight over 54,001 pounds) 
or any trailer. 
(12) South Carolina maintains a cap of S300 on the purchase of a new truck. 
(13) South Dakota has a sales tax of 3X on motor vehicles and 6X on parts and labor. 
(14) Vermont maintains a cap of S750 on the purchase of a new truck. 
(15) Sales tax is calculated for S2,000 in parts and for S2,000 in service labor costs, where applicable. 
(16) Ton-mile taxes are c8lculated for 80,000 miles annually. 
(17) Annual federal highway user taxes of S5,576.21 per tractor-trailer include the following: 
e. Federal Excise Tax (FET) on Trucks and Trailers: $1,438.00 annually (total averaged 
over six-year period). Tax is 12X of purchase price for vehicles over 33,000 lbs. G~. 
b. Federal Excise Tax (FET) on Tires: S163.67 annually (total averaged over three-year 
period). Tax calculation is based on weight of tire. 
Tax Schedule: 40 lbs. or less SO.OO 
41 to 70 lbs. 15 cents/lb. 
71 to 90 lbs. S4.50 + 30 cents/lb. 
91 lbs. or Greater $10.50 + 50 cents/lb. 
c. Heavy Vehicle Use Tax: SSSO annual tax for vehicles over 55,000 tbs. GVW. 
d. Federal Dfesel Fuel Taxes: $3,424.54 annually <24.4 cents/gallon x 14,035 gallons). 
sources: ~rican Trucking Associations; State Departments of Revenue; City and County 
Property Tax and Assessors Offices; and Motor Vehicle Registry Divisions. 
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